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SUBJECT* SCOPE SYNCHRONIZER 
To 5 6345 Engineers, Sylvan!a 

Prom: R, L® Best 

Dates July 21, 1946 


Description 

The Scop© Synchroniser will .take positive pulses of any prf 
between 500 cycles and 6 megacycles» and divide these to any output 
frequency between 500 cycles and 30 ko» The output pulse may b© de¬ 
layed over a 10 jaseo range, and synchronised with one of the input 
pulses If desired, to produce a jitter-free output® Two input jacks 
are provided, one for input prf*s above 500 ko, and the other for 
input prf * a below 500 ko* 

When the input syno,* selector is in position 1, the signal 
applied to input jaok is fed to the first multivibrator, whioh 
divides this frequency to about 100 ko« The free running period of 
this multivibrator may be varied a small amount by the ’’first M,.?*" 
control« The output of this first multivibrator is fed to a second 
multivibrator, whose free running period is controlled by the "output 
frequency" control * 

When the input ayno 9 selector is in position 2, the signal 
applied to input jaok $2 is fed to the second multivibrator directly, 
and power supply voltage is removed from the first multivibrator 0 

The output of the second multivibrator triggers a single 
shot multivibrator, whioh puts out a gate, variable in length by the 
"delay" control from about 6-15 jiaoc® 

When the "output sync® selector" is In position 0, smooth 
delay is obtained,, When this switch is in position 1, the signal 
applied to input 1 is also fed to this delay oircuit in suoh. a manner 
that the trailing edge of this gate is synchronous with one of the 
incoming pulses, the delay then being in stops equal to the time be¬ 
tween pulses * When this switoh is in position 2, the signal applied 
to input 2 is used to sync, the d®lay c 

The output circuit is an RLC peakor, whioh puts out a posi¬ 
tive pulse at the end of the variable length gate® This pulse' is a 
half sine wav® of 0 5 puseo duration, variable in amplitude fro® 0 to 
175 voltso 






<3545 

Engineering No tec 3-126 


Fage 2 of 5 


The input: pules should bo at least 15 volts in amplitude 0 
On© convenient method of’ using the unit is to feed the ”100 to sync, 
pulse” from a restorer pul so generator into input 2, and pub the 
"input synco selector” in position 2. One mo dock: pulses are fed 
into input 1, and the "output syno„ selector" is put in position 1, 

Than the unit divides the 100 Jco signal by some integer, which may be 
varied by changing the "output freq," ocntrol, and the output pulBe is 
synchronous with a clock pulse, the delay being in steps of 1 micro- 
second. The "sync, gain" oontrol varies the amplitude of the pulse 
fed to the multi vibrator selected by the "input sync, selector", but 
doec not vary the amplitude of the sync* pulses fed to the delay cir¬ 
cuit „ 

Circuit 

Drawing 3-59822 shown the circuit of the Soopo Synchroniser., 
Both multivibrators ere similar except for the time constant of the 
crossover networks, the first multivibrator being the faster. With 
the "input syno, selector" on position 1, the lnooming pulses are 
applied to the cathode of the first multivibrator through the "sync, 
gain" potentiometer and a crystal diode. These positive pulses are 
amplified by the conducting tube, and appear as positive pulaos on the 
plate of this tube. The amplified pulses are coupled throug the cross¬ 
over oapaoitor to th© opposite grid, so that the rising exponential of 
the grid of the non-ooaduoting tube has pulses superimposed on it. As 
this grid nears out-off, one of these pulses causes the multivibrator 
to flip, whereupon the operation is repeated with the other side. Thus 
the multivibrator is synchronised with the applied pulses. 

One plate of the first multivibrator is connected to each plate 
of the second multivibrator through small capacitors whioh differentiate 
the waveform of that plate of the first multivibrator. Tha alternately 
positive and negative pips whioh therefore appear on the plate of the 
off tube in the second multivibrator ar® passed through the crossover 
capacitor to the grid of the on tube, whioh amplifies them. These 
amplified pips ar® large enough to overide the oppositely phased pip3 
oomiiig direotly to this plat© through the small oapaoitor from the 
plate of the first multivibrator. The amplified pips are fed through 
the crossover capacitor to the grid of the off tube, being superimposed 
upon this rising eicponential, When this grid nears outoff, it is ono 
of those pips whioh causes the multivibrator to flip, synchronising it. 

The operation is then repeated for the opposite side of the multivibrator« 
When the "input syno. selector" is in position 2, the second multivibrator 
operates in a manner similar to the preceding description of the first 
multivibrator, the syno, pulses being applied to the cathode, 

A final1 oapaoitor is connected from one plate of th© second 
multivibrator to a voltage divider, differentiating this waveform, and 
putting the result at a d-c potential of about 20 volts. Only the nega¬ 
tive pip caused by this plate conducting Is large enough to pass through 
the crystal connected to the normally on grid of the single shot or delay 
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multi vibrator, and this pip flips this delay multivibrator, The "delay" 
oontrol determines the length of tho gate generated at the plat® of this 
tub®* The normally off plate conducts during the delay interval, and 
is connected to the output sync. seleotor through a orystal diode and 
oapaoltor« The pulses seleoted by the "output ayno. selector" are fed 
to this plate, and to the exponentially rising grid of the off trlode 
through tho oroasover capacitor. The end of the gate is therefor© 
synchronous with the pulses selected by the "output sync. 3 ®lector" 
switch. After the delay multivibrator has returned to its original 
state, the crystal diode connected to the normally off plate passes 
no synchronising pulses® ainoe its cathode is at ^150 volts, while 
its anode is at about ^70 volts. 


The output circuit is an RLC peaker, operating on the positive 
gate generated by the normally on plate of the delay multivibrator. This 
gate is R-0 ooupled to a variable bias, varied by the "output amplitude" 
oontrol, whioh determines how heavily the output tube oonduots during 
the gate interval. At the end of the gate interval, th© output triodes 
are sharply out off, and the resulting inductive voltage swing in th© 
plate circuit is the output pulse, negative voltage swings in the plate 
circuit are clipped by orystal diodes. Due to the method of coupling 
th© gate to the peaksr, variations in output frequency and delay effeot 
the output amplitude. The output pulse is a | jiseo half sin® wave, 
that may be varied from sero to 178 volts. 


Signed 


(l./. dLc 6 

“■TTrETTOE-- 



Drawingi 59822 
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